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The clinical importance of the latency and supernormal phase of recovery is stressed. Observations on these phases of the heart cycle in 23 patients and in io dogs are presented.
In experiments the pheomenon of latency could be shown with pacemaker impulses exceeding 6 times the diastolic threshold level. In the course of clinical investigations the phenomenon of latency was observed in a patient with atrial pacemaker stimulation and in 4 cases during therapeutic ventricular pacemaker stimulation. In 2 of these latter patients major arrhythmias de- veloped. These findings may be interpreted as follows: the appearance of the phenomenon of latency in the case of therapeutic pacemaker stimulation is a sign of the decrease of the fibrillatory threshold predicting the development of arrhythmias.
One case of pacemaker insufficiency is described in which heart beats were elicited only by pacemaker impulses falling in the supernormal phase. The (90-i1o%) .
The knowledge of the characteristics of the various phases of the electric heart cycle is necessary to the clinician for the analysis of rhythm disturbances, for the judgement of the danger of extrasystoles, and to prevent the risks and complications of electrotherapy of cardiac arrhythmias. The phase of latency, belonging to the relative refractory period, covers and follows the vulnerable phase of the latter (Fig. I ). It is characterized by the fact that in this phase the heart muscle responds to stimulation with delay. This phenomenon was first described by Schutz and Lueken (I935) . On 
Results
The phenomenon of latency has been observed in a number of cases both in our animal experiments and in our clinical studies. In dogs the phenomenon of latency (Fig. 2) could be elicited only by exceeding 6 times the diastolic threshold (Table I) . By application of lower stimuli the phenomenon of latency was never observed. As already mentioned, pacemaker stimulation in our patients has been performed by 2 to 3 times of the diastolic threshold. Even at this level the phenomenon of latency could be seen in a case of complete AV block (Fig. 3) and in 3 patients with sinus rhythm (Fig. 4 and 5) . In one additional patient we successfully demonstrated the phenomenon of latency by atrial stimulation. In the course of aortic valve replacement myocardial pacemaker electrodes were implanted both into the right atrium and chamber due to low heart frequency. Atrial pacemaker stimulation was undertaken in the postoperative period. As the danger of development of major arrhythmias is practically nil in the case of atrial stimulation, the amplitude of pacemaker impulses could be raised gradually in order to elicit the phenomenon of latency. In fact, it could be elicited by impulses exceeding 4.5 times the energy of the diastolic stimulation threshold (Fig. 6) .
The supernormal phase has been studied in dogs with the aid of endocardial pacemaker stimulation. The phenomenon was reproducible in each case (Fig. 7) . The threshold value of the supernormal phase of the animals was o 9 mA on average, while their mean diastolic threshold level was I -2 mA (Table i ). In the course of our clinical investigations the supernormal phase has been studied in S (Table i) . These +inpulses amount in their value to approximately 50 per cent of the fibrillatory threshold (Zoll and Linenthal, I964; Buchner and Effert, I965) . In the course of our clinical studies 'the phenomenon of latency was seen only in ,4 cases during therapeutic ventricular pacemaker stimulation: in one case of myocardial ,.infarction (Fig. 3) , and in 3 postoperative cases (Fig. 4 ). Of these, 2 patients had to be resuscitated due to ventricular fibrillation (Fig. 5) . On the ground of the experience of our animal experiments, these observations ,are interpreted as follows: in the case of Aiherapeutic pacemaker stimulation the ap-, pearance of the phenomenon of latency is a sign ofthe decrease ofthe fibrillatory threshold level. In such cases only a demand pacemaker may be applied, and as there may be major arrhythmias, preventive antiarrhythmic drugs should be administered.
Our attention was first drawn to the clinical significance of the supernormal phase by a male patient, aged 59, with complete AV block. Six days after implanting a fixed frequency Chardac pacemaker it was noticed that the majority of pacemaker impulses were not followed by pacemaker systoles (Fig. io) . Analysing the electrocardiogram it was established that ventricular contractions were elicited only by pacemaker impulses reaching the end of the T wave of the slow spontaneous ventricular rhythm, 4I0-480 msec after the Q wave, in other words appearing in the supernormal phase (Fig. I i) has been given to the patient. During this pacemaker insufficiency disappeared (Fig.  x2) , and when the intravenous infusion was stopped, the insufficiency reappeared. The disappearance of pacemaker insufficiency on the administration of isoprenaline is explained by its effect on reducing the diastolic threshold level below the energy of the pacemaker impulses. On the basis of this study it is clear that in this case the pacemaker insufficiency can be corrected by increasing the amplitudes of the pacemaker impulses. Before doing this however we have administered i mg/mm lignocaine to our patient intravenously to raise the diastolic threshold. This resulted in complete pacemaker exit block (Fig. 13) , as the pacemaker impulses failed to elicit depolarization even in the supernormal phase due to raising of the threshold level. When, in the course of the lignocaine infusion, the energy of pacemaker impulses has been increased deliberately, the pacemaker insufficiency disappeared. The aim of performing this manipulation during lignocaine infusion was to prevent a subsequent pacemaker insufficiency developing possibly on the ground of a spontaneous or drug-induced alteration of the stimulation threshold.
Some data of this kind of pacemaker insufficiency have been found in the published material. Such insufficiency may be caused by the following factors. a) Emission of subthreshold impulses by the pacemaker due to improper setting or to the battery running down (Siddons and Sowton, I967; Hernandez-Pieretti et al., I969). b) Increased tissue impedance around the pacemaker electrodes due to fibrotic reactions of the heart: an increase in 'patient resistance' (Simpson et Between myo-and epi-resp. 0-36 0-34 (Table 2 ). These differences of stimulation threshold are possibly explained by the electric resistance of the endo-and epicardium. Measuring both the epi-and myocardial threshold in the same individuals (Table 2 , Cases I3-20), on the basis of Ohm's law, the mean resistance of the epicardium in patients operated on because of congenital and rheumatic heart disease has been found to be 3797Q in the average (on the ground of diastolic threshold values).
In our clinical investigations -as described previously by Davies and Sowton (I966) -the sensitivity of the heart was similar during bipolar and unipolar cathodal myocardial stimulation, but the unipolar anodal stimulation threshold proved to be considerably higher (Fig. 14) .
In the course of our studies the supernormal phase could be demonstrated independently from the frequency of the heart, the presence of an eventual atrioventricular conduction defect (Fig. io) , sinus rhythm, or atrial fibrillation (Fig. i6) . The supernormal phase could be observed also after ventricular premature beats (Fig. I5) and pacemaker systoles. The phenomenon belongs to the atrial repolarization wave as well, as could be seen also in the case of atrial pacemaker stimulation (Fig. 8) . On the basis of our studies we share the view of those who con- 
